SAŽETAK

Moždani udari su jedan od vodećih uzroka smrtnosti širom sveta. Različita učestalost pojave moždanog udara je praćena prema danima u nedelji i mesecima u godini, i primećeno je da njihova incidenca ima nepravilan vremenski obrazac. Analizirali smo 516 pacijenata koji su imali moždani udar i lečeni u Klinici za neurologiju
We analized 516 patients (table 1) . We collected general demografic data (gender, age), date of symptom onset and date of admission to the Clinic of Neurology. According to stroke type patients were divided into three groups (IS, ICH, SAH), and based on anamnesis of former stroke were divided into two groups (first stroke and previous stroke).
Patients were divided into seven groups acording to the day of symptom onset (Monday, Tuesday, Wednesday, Thursday, Friday, Saturday and Sunday), also they were divided into twelve groups acording to month of the year (January, February, March, April, May, Jun, July, August, September, October, November and December), and into four groups acording to season (winter, spring, summer and autumn).
Descriptive statistic is used to present distribution of patients by days, months and seasons. We used student T-test to compare mean age of patients. Comparing categorical variables is carried out using a chi-square or Fisher exact test. Distribution of patients is examined separately for each stroke types. Statistically significant is p < 0.05. Statistical analysis is carried out using the SPSS software version 20.0.
RESULTS
From January 1, 2013 to January 1, 2014 we registered 516 patients with all stroke types, 260 (50,4%) male and 256 (49,6%) female. Mean age of all patients by diagnosis and gender is shown in table 2.
We found that male patients were significantly younger than female patients in total group, and also in group with IS.
There were 430 patients with first stroke (83,3%), and 86 patients (16,7%) with previous stroke. We observed day of symptom onset in 489 patients (94,76%), and in 27 patients (5,23%) there was no reliable data about time of symptom onset.
INTRODUCTION
Stroke is one of leading causes of death worldwide (1, 2, 3) . Studies were conducted in many countries and reported that incidence of stroke has irregular time pattern, and that different frequency of occurence is observed in days of the week and in months of the year (4, 5) . Analysis on temporal pattern of stroke occurence can help in clarification of mehanisms that we can consider as trigers of this diseases occurence (2, 4, 6, 7) .
Ischemic stroke (IS), intracerebral hemorrhage (ICH) and subarachnoid hemorrhage (SAH) are differnt in etiology, and consequently, it is expected they have different incidence according to time variations (8) .
Different occurence of all stroke types is found among men and women of different age (3) . Some studies showed Sunday is the day with the lowest incidence of stroke (9, 10) . Some of studies found that Monday is the day with the highest IS incidence (2, 4), another found it is Wednesday (3). Monday is the day when occured one-third of total ICH in both genders (5), some of them showed that the most frequent occurence of IS were obseved on Monday in men. Also, the most ICH were observed on Monday and the most IS were observed on days of weekend in women (6) . In patients younger than 60 was observed higher frequency of all stroke types on Mondays compared to weekend days (5) .
Previous studies showed differencies in time of delay of admission to hospital for IS, some of them found it was 8.8 hours, other 3 hours and other more than 24 hours (11, 12, 13) .
Some studies showed that stroke occurence was more frequent on weekdays than on weekends (6, 7, 9, 14) . Some studies showed the highest incidence of IS in January and the lowest incidence for women in August, and for men in June (15) . Other studies showed the highest incidence in January for all stroke types (15) , and in Septembar (16), while the highest incidence of ICH is in February but the lowest in August. (5) The incidence was higher in the summer season for IS (16) , other studies showed the highest incidence of IS during the winter (5), or in autumn (17) .
The aim of this study was to analyze weekly and monthly variations in incidence of IS, ICH and SAH. Knowledge of temporal variations can be important for healt care profesionals and for organisation of work in stroke units.
MATERIAL AND METHODS
This is opservational and cohort, preliminary, retrospective, one-year study. We observed all patients who had acute stroke in 2013 and were treated in Clinic of Neurology, Clinical Center Kragujevac.
Diagnosis of stroke is determined by anamnesis, neurological examination and appropriate diagnostic procedures, involving computed tomography (CT) or magnetic resonance imaging (MRI). We found statistic significantly difference in women older and yonger than 65 years (χ 2 =13.520, df 6, p=0.035). Most women younger than 65 years noticed symptom begining on Wednesday, but women older than 65 years noticed first symptoms mostly on Friday. We found that the most male younger
In the table 3 we showed distribution of stroke occurence by gender and age in patiens with all stroke types, considering to time of symptom onset.
For the day of the week of stroke onset, statistic significantly difference was found for all stroke types (χ 2 =28.642, df 6, p=0.000). The most stroke occurences were observed on Friday (17.8%), and the least on Saturday (7.9%).
We also found statistic significantly difference for IS occurence (χ 2 =20.321, df 6, p=0.02). Most IS were found statistic significance did not reach, we noticed that there were the most IS in winter (30.12%), in Decembar (11.32%), and the least in summer (21.68%), in August (6.26%). The most ICH occured in May (13.63%), and the least in July (4.54%) and October (4.54%).
DISCUSSION
Studies around the world were conducted to determine the variability in the occurrence of stroke according to the than 65 years had symptom onset on Monday, but older than 65 years mostly had symptom begining on Friday, but there was no significant difference (χ 2 =6.086, df 6, p=0.414). According to our results, the most patients with IS and ICH had symptom onset on Friday (Fig. 1, 2) . The most hospitalizations were realised on Monday for IS (Fig. 3) . The most patients with ICH were hospitalized on Friday (Fig. 4) , and that is also a day with most symptom onsets for ICH were observed. Saturday is a day when we noticed the smallest number of stroke onsets, and the smallest number of hospitalized patients who had IS and ICH (Fig. 1, 2 , 3, 4) .
According to how many days passed between the date of symptom onset and the date of hospitalisation, we figured our that in total of 489 patients who we could get reliable data abuot the day of first symptoms, 389 patients (79,6%) were hospitalized in the day of symptoms begining, 57 patients (11.7%) were hospitalized one day after the day of symptoms begining, and 19 patients (3.9%) two days after. We excluded six cases who were hospitalized seven or more days after first symptom, and average delay for remaining 94 patients is 1,78±1,34.
Patients with IS had average delay 1.80±1.44, and patients with ICH 1.71±0.726. There is no statistically significant difference between those two groups of patients (p=0.833). We observed that of total 392 patients with IS 84 patients had delayed hospitalisation (21.42%), and of total 79 patients with ICH there were 14 patients who had delayed admission to hospital (17.72%).
We found no statistically significant differenties among weekend and weekday distribution of occurence for all stroke types (χ 2= 0.943, df 2, p=0.624). In the gender, and other studies found the lowest incidence for women in August, and for men in June (15) . Other studies showed the highest incidence in January for all stroke types (15) , and in Septembar (16) . The highest incidence of ICH is found in February but the lowest in August (5), and we found that May is month with the most ICH, and July and October with the least ICH occurences.
The incidence was higher in the summer season compared to the winter for IS, while the difference has not been established for hemorrhagic stroke (16) . Other studies showed the highest incidence of IS during the winter (5), as we found, another in autumn (17) .
In our country, it is necessary for health promotion strategies to improve community awareness of early symptoms of stroke. Constantly informing the public of the need to seek medical help promptly after stroke onset and using an ambulance and direct transportation to the hospital. Also it is necessary to have more effective in-hospital organization in order to improve availability of effective acute treatment options to stroke patients (14) .
Those are only a preliminary results of our study whose limitation is decreased power to detect variabilities because of small sample and short duration of research. It shold be confirmed with future investigations and higher number of patients.
In conclusion, we confirmed that there is a significant weekly variability in the IS symptom onset day. day of the week. We found that Friday was a day when the most patients with IS had symptom onset. Monday was a day with the most hospitalized patients with IS. For patients with ICH Friday was day with most symptom onsets and most hospitalisations. In this sample were not considered patients with SAH because of their small number.
The most of studies shows that Monday is the day with the highest incidence (2, 4, 8, 9) , and our results showed the most hospitalized patients on Monday, but Friday is a day with most symptom onsets. According to results of some studies Sunday is the day with the lowest incidence of stroke (9, 10), but we found Saturday as a day when occured the least number of patients with symptom onset and the least number of hospitalized patients with IS and ICH.
Some studies showed a different occurence of all stroke types among men and women of different age. The most patients with IS in study conducted in Nis, Serbia, was found on Wednesday (3). Monday is the day when occured one-third of total ICH in both genders (5), but we found that Friday is leading for symptom onset and day of hospitalisations in patients with ICH. Wednesday is day when occured most IS in men in uor study, while some studies showed that the most frequent occurence of IS were obseved on Monday in men. The most ICH were observed on Monday and the most IS were observed on days of weekend in women (6) . According to our results Friday was day with the most IS occurence in women. Frequency of all stroke types was higher on Mondays compared to weekend days in patients younger than 60 (5). Our results showed that in patients younger than 65 years, symptom onset is mostly noticed on Wednesday in women, and on Monday in men. Patients older than 65 years mostly had symptom onset on Friday.
We found that 20.4% of all patients were not hospitalized on the day of symptom onset, but they were hospitalized in next days. Comparing our results with other studies, there is a divergence in delay times of admission to hospital. Some of them found time of delay 8.8 hours for ischaemic stroke , other 3 hours (11, 12) . In Minesota study results showed that half patients arrived within 3 hours of symptom onset, and 90% arrived within 24 hours. Patients with approximated delay times had longer delays, and less than 40% of these patients were hospitalized within 24 hours of symptom onset. They explain this by the ethnicity, which involves different cultural patterns. (13) .
According to some studies stroke occurence was more frequent on weekdays than on weekends (6), and usually on Mondays (7, 9, 14) . Some studies found no difference in the frequency of occuring of all stroke types by days of the week (2), some of them found no difference for ICH and SAH (4, 7). We found no statistical signifant differenties among weekend and weekday distribution for all stroke types.
Some studies showed that the highest incidence of IS was in January, but in our study most IS occured in December although we found no statistic signifficantly difference. We found the least incidence in August for both
